Purpose: To validate the Quality of Dying and Death (QoDD) instrument for health professionals (QoDD-D-MA) and to test its feasibility in 2 German palliative care units (PCUs). Methods: The QoDD was translated from English to German and then retranslated following European Organisation for Research and Treatment of Cancer (EORTC) guidelines. Data were collected in 2 German PCUs to calculate aspects of validity and reliability. Results: Mean total score was 83.05 (range 49-100; N ¼ 232). The QoDD-D-MA showed satisfactory psychometric properties, Cronbach a ¼ .830; interrater reliability r ¼ .245 (P < .01). The QoDD-D-MA was independent of patients' demographic and clinical aspects. Some challenges occurred when applying the instrument. Conclusions: Feasibility could be improved by adapting the QoDD-D-MA to create a self-assessment version and finding a solution for items that result in many missing data. Future research should validate the QoDD-D-MA in other care settings.
Introduction
Over the last few decades, a growing awareness regarding the necessity of adequate and feasible quality and outcome tools in palliative and hospice care has emerged. Many working groups have aimed to define suitable criteria to indicate the quality of palliative care. [1] [2] [3] [4] [5] [6] Comprehensive care is an integral part of palliative and hospice care for imminently dying patients and their next of kin. Up to 50% of patients die during inpatient palliative care, [7] [8] [9] meaning quality of care has to be extended to cover quality of dying and death in terms of quality management. Therefore, quality management and outcome initiatives in palliative and hospice care should contain information on patients' experience of dying and death.
A recent systematic review resulted in an extensive list of available outcome assessment tools in palliative care, yet little attention has been paid to the development of assessment tools that consider the experiences of dying patients. 10 There is an urgent need for methodologically sound and feasible assessment tools pertaining to this specific issue.
Moreover, majority considerable percentage of imminently dying patients is not able to give self-reported information on their experience. 11 Nevertheless, although self-reported outcome measures are known to be the gold standard in evaluating subjective patient perspectives, family caregivers or professionals tend to estimate symptoms deviant from the patient. 12, 13 Instead, either health professionals or informal caregivers are the first choice when looking for dialogue partners. They are closest to patients in their last days of life and are likely be able to best estimate patients' experience of dying and death afterward.
To evaluate the quality of dying and death, the assessment should reflect multidimensional perspectives, just as palliative care itself is based on multiprofessional care. The first tool attempting to measure the quality of the dying experience is the Quality of Dying and Death (QoDD) questionnaire, which was developed and validated by the working group led by Curtis et al 14 and Patrick et al 15 However, a validated German version does not yet exist. It may serve as a quality indicator to provide indirect information on clinical practice and to compare palliative and hospice care institutions and services (palliative care units [PCUs] , hospices, palliative home care services, and others) in terms of benchmarking.
In 2011, a multiprofessional working group from 2 universitybased palliative care services in Germany started a project to translate the QoDD 16 into the German language and to validate it for use in the German palliative care context in order to help clinicians and researchers improve care for dying patients.
Two versions of the QoDD, a version for informal caregivers (German: QoDD-Deutsch-Angehörige, QoDD-D-ANG) and a version for health professionals (reported here; German: QoDD-Deutsch-Mitarbeiter, QoDD-D-MA), were formally validated by the working group in one study period. Detailed results of QoDD-D-ANG 17 are published elsewhere. 18 
Study Aim
The aims of this project are to translate the QoDD for health professionals into German (QoDD-D-MA) and to formally validate it for use for health professionals caring for dying patients in PCUs. Here we report on the reliability and validity of the QoDD-D-MA, and its suitability and feasibility for standard implementation in German palliative care institutions.
Methods

Study Population
Health professionals who cared for patients who died during an inpatient stay in 2 PCUs (Mainz and Erlangen, Germany) between August 2012 and December 2013 (Mainz) and between September 2012 and August 2013 (Erlangen) were involved in the investigation.
Patient Data Sets
A standard data set with patients' personal data and data related to their care and disease collected as part of the German Hospice and Palliative Care Evaluation 19 was used. As this is part of the routine documentation in both institutions, no additional patient data were collected explicitly for this validation study.
Translation
The translation process took place according to guidelines from EORTC, 20 taking into account a sensitive adaptation to the palliative care setting and cultural adaptation. The translation procedure is comparable to that used for the version of the QoDD-D-ANG for informal caregivers. 18 The original version of the QoDD was translated into German by 2 independent translators, and translations were discussed in an expert group. The gained final German translation was retranslated into English by 2 other independent translators without knowledge of the original version. Original version and retranslated versions were compared and discussed by the expert group, and the German translation was adapted where necessary. The translated items are shown in Table 1 . Following experiences in clinical practice and in terms of the common practice of enhancing content validity, 2 items (amount of analgesics and artificial nutrition/liquids) were added, after discussion in the expert group, to adapt the instrument to the palliative care setting.
Quality of Dying and Death Questionnaire for Health Professionals
The QoDD-D-MA contains 23 items that contribute to a total score. These items represent different aspects of quality of dying and death such as control of symptoms, self-care, dignity, time spent with informal caregivers, spiritual needs, consultation with physicians about the end of life, medical care at the end of life, and the moment of death. The QODD-D-MA assesses a time period of the last 7 days of life. The responses for each item consist of 2 parts: (1) estimation of frequency (0 ¼ none to 5 ¼ always) or existence (yes or no) of a certain aspect for the patient and (2) rating of this aspect of the patient's dying experience (0 ¼ terrible to 10 ¼ almost perfect).
The following 4 additional items ask for an overall rating of care in the last 7 days, and quality of the patients' dying, but are not included in the QoDD-D-MA total score: Do you think that your patient was kept alive too long? Overall, how would you rate the quality of your patient's dying? Rate the care your patient received in the last several days of his or her life while in the ICU from all doctors and other health care providers combined. Rate the care your patient received in the last several days of his or her life while in the ICU from his or her doctor.
The psychometric properties of these single items were not evaluated in detail here. For each item, the response options ''not applicable'' and ''don't know'' were provided.
The total score (resulting from the estimations from 0 to 10 given in the second part of the response to each of the 23 items) ranges from a minimum of 0 to a maximum of 100; higher scores are associated with better quality of dying and death. The mean score is calculated by adding together the estimated values of the items and dividing by the number of items answered. This mean score is divided by 10 and multiplied by 100 to calculate the total score. 14 
Interviews
Two questionnaires, the QoDD-D-MA and the German version of the Palliative Care Outcome Scale (POS), 21 were filled in during a face-to-face interview attended by a trained researcher (Erlangen: MH, Mainz: SB). The interviews were planned to take place 7 days after the patient's death at the latest. At least 2 team members from different professional backgrounds who had been significantly involved in caring for the patient in the last days of his or her life were asked to consent to providing a joint estimation for items on the questionnaire. Therefore, they met the interviewer together and provided a consensus answer. The consensus answer was preferred to achieve higher denseness of information as one professional on its own could provide due to shifts and professional background. Additionally, during the pilot phase with a single interviewee, professionals remarked that they would feel more comfortable answering the items while reflecting together with colleagues to best represent multiple foci and perspectives on the patient deriving from different professions. The extent of interaction with patients before death is not quantifiable. As both PCUs provide primary nursing care and patients are mainly cared for by 1 physician and other professions are represented by 1 staff member each, the researchers were able to find the primary nurse and physician quite easily. In cases where the nurse or physician recommended another staff member who was present at the patient's bedside and death, the researchers contacted them. The interviews took place in the researcher's office or another undisturbed room at the PCU.
Data Analyses
The program IBM SPSS Statistics 21 (SPSS Inc, Chicago, Illinois) for Windows was used for statistical evaluation. We performed descriptive statistics of patients' personal information and information related to their care and disease as well as information about health professionals in order to calculate means, frequencies, and standard deviations (SD) to describe the population investigated. We also used the frequencies of answers and percentage of missing values and skewness to gather information about the QoDD-D-MA items.
This study includes information on validity and reliability in accordance with the recommendations of Steiner and Norman 22 regarding the main components of a health measurement instrument validation. Correlation coefficients higher than 0.1 were considered to indicate a fair effect, higher than 0.3 a moderate effect, and above 0.5 a substantial effect. 23 Results were considered significant if P < .05. Content validity was carried out parallel to the validation of the QoDD-D-ANG for informal caregivers. 17 
Validity
Construct validity. It was checked by means of factor analysis of the items of the QoDD-D-MA using a principal axis solution and direct oblimin rotation. Values of extracted factors greater than 1.0 were taken into account. A solution with factors representing the theoretical dimensions was expected.
Convergent validity. Correlations of the QoDD-D-MA with the results of the POS as an external criterion were checked for convergent validity using the hypothesis that another instrument measuring comparable aspects should show moderate to high correlation values. Higher sum scores in the POS indicate lower outcomes.
Discriminant validity (demographic and clinical factors). The palliative situation of the patients was described using the patient data sets. The association of different aspects related to disease and care with the QoDD-D-MA total score was examined with t tests and Pearson correlations. This was to evaluate whether the QoDD-D-MA was sensitive to these factors. Although discriminant validity refers to showing no relationship between the global construct of interest and certain variables, the authors expected moderate correlations here as variables such as clinical and demographic factors are not entirely unrelated to the global construct of the QoDD-D-MA.
Reliability
Internal consistency. It was calculated by means of Cronbach a and Cronbach a if item deleted. Values between .7 and .9 were considered to indicate good internal consistency. 24 Interrater reliability. Assessment of the QoDD-D-MA for health professionals was complemented by a second estimation by informal caregivers in the QoDD-D-ANG. 17 Data were used to test for interrater reliability. The QoDD-D-ANG total scores were calculated in the same way as the QoDD-D-MA total scores. The results of the QoDD-D-ANG were as follows: in 18.6% of cases, more than 20% of items were missing. Total scores were not calculated for these 40 cases. The mean total score of 175 participants (informal caregivers) was 75.72, with scores ranging from 38 to 99.
Study Setting
The project did not include any changes in the care or treatment of patients receiving palliative care. Only anonymized patient data collected as part of clinical routine were saved and processed electronically to describe the related patient group. For the investigation presented here, only data from health professionals were collected after patients' deaths.
This study was approved by the local ethics committees at both institutions (Erlangen Ethik-Kommission der Medizinischen Fakultät: 4427 04/13/2011 and Mainz Landesärztekammer Rheinland/Pfalz: 837.379.1 1 (7921) 10/24/2011).
All participating health professionals were informed about the study in general during a team meeting and gave written informed consent for all potential interviews for the period during which the study was conducted. They were informed that they could withdraw their consent at any time during the interview or the study period in general.
Results
Recruitment
A total of 296 patients were eligible for the assessment. One could not be assessed as it was not possible to organize an interview with the relevant staff members within an adequate time frame. Eventually, a total of 295 cases were enrolled in the study. In 31 (10.5%) cases, only 1 health professional took part, 1 interview was completed by 3 professionals in consensus, and 89.5% were completed by 2 health professionals in consensus, in most cases a physician and a nurse (see Table 2 ).
Study Population
To describe the staff members, we used information about the occupational classification of the health professionals who participated (see Table 2 ) and information pertaining to the standard documentation concerning the deceased patients who had received palliative care.
The mean age of patients who received palliative care was 67.4 years (SD +14.4, range 23.6-95.2 years), and 51.2% were female. Patients stayed at the PCU for a median of 8 days. Their primary diagnoses are shown in Table 3 .
Length and Timing of Interviews
The duration of the interviews ranged from 4 to 40 minutes and was 11.1 minutes on average (n ¼ 259; SD + 4.9). The duration of interviews could be assessed for n ¼ 259 cases for whom the duration of the QoDD-D-MA excluding the duration of the questionnaire answering was registered.
The time that had to be invested in finding a suitable date for a meeting to do, the consensus estimation was not documented. This proved to be quite difficult due to different shifts and parttime workers. The result was a wide range of time spans (1-58 days, median 6 days, n ¼ 292, see Table 2 ) between the patient's death and the interview with health care professionals, which deviated from the study plan. For 7 interviews, the date of interview was not documented. The amount of interviews (10.5%) conducted with a single health professional is also an indication of organizational difficulties.
QoDD-D-MA Items and Total Scores
Five items (clearing up bad feelings with others, saying goodbye to loved ones, mechanical ventilation, dialysis, and artificial nutrition/liquids) were dropped from the following analysis because more than 50% of respondents were not able to answer these questions (answered ''don't know'' or ''not applicable''). The 18 items left were used for further analysis.
To calculate the total score, 20% of missing items were tolerated and imputed by the mean score for the missing items based on items completed by the interviewee/pair of interviewees. If more than 20% of items were missing, the total score was not calculated. Possible explanations for high amounts of missing values in these specific cases were reviewed.
In 21.3% of cases, more than 20% of items were missing. Total scores were not calculated for these 63 cases. The mean total score of 232 participants was 83.05, and individual mean total scores ranged from 48.84 to 100. For mean scores for single items, see Table 4 .
There were significant group differences between the cases with more than 20% missing answers (group 1) and the cases with less than 20% missing answers (group 2). The distribution of the number of participating health care professionals differed between both groups. Each 2 health care professionals answered 50 cases from group 1 and 214 from group 2 versus each 1 health care professional answered 13 cases from group 1 and 18 cases from group 2 (P < .01 Fisher exact test). The type of diagnosis (cancer/noncancer) showed differences as well: 38 and 207, respectively, for cancer; 25 and 25, respectively, for noncancer (P < .01, Fisher exact test). Neither group showed significant differences for the following factors: age or gender of the patient, the ECOG estimated by health professionals, and the status of the patient in the moment before death (awake, asleep, in a coma, or unconscious). The 4 additional items that were not included in the total score were answered as follows: in most cases, (98.3%) pairs of interviewees thought that the patient was not kept alive for too long. In one case, they thought that the patient was kept alive too long and in one case they did not know. The overall rating (0 ¼ worst health care possible to 10 ¼ best health care possible) of care provided by the whole team was seen as ''best healthcare possible'' in 85.4% of cases, and the overall rating of care provided by physicians as ''best healthcare possible'' in 84.4% of cases. These estimations showed minimal variances and no estimations under 4 were given. The overall quality of dying had an average score of 8.01 (SD 1.75) in n ¼ 292
When comparing the QoDD-D-MA total scores of both PCUs, no significant differences were found between Erlangen and Mainz (mean total score 82.4/83.7; t test t 227 ¼ .949, P ¼ .344).
Psychometric Properties Validity
Construct validity. Construct validity was investigated with an explorative factor analysis from 295 data sets with the 18item version of the QoDD-D-MA showing a moderate Kaiser-Meyer-Olkin criterion of 0.742. Five factors with eigenvalues greater than 1.0 were extracted, explaining 43.8% of the total variance of the data. The extracted solution indicates a structure referring to the dimensions ''spiritual needs,'' ''dignity and self-determination,'' ''symptom control,'' ''social environment,'' and ''attitude towards dying'' (see Figure 1 : items, percentage of estimation on scale points, and dimensions [D1 ¼ spiritual needs, D2 ¼ dignity and self-determination, D3 ¼ symptom control, D4 ¼ social environment, and D5 ¼ attitude toward dying]). The factor intercorrelations ranged from À0.377 to 0.326. The correlation of each 5 factors with the QoDD-D-MA total score ranged from .503* to .833* (see Table 5 ).] Convergent validity. Convergent validity was tested by comparing POS sum scores to QoDD-D-MA total scores.
In 75 cases (25.4%), it was not possible to obtain an overall score for POS due to a high amount of missing data. The Pearson correlation coefficient shows a 2-sided significant (P < .01) moderate correlation effect r ¼ À.492. Significant (P < .01) correlations between QoDD-D-MA total scores and scores for the single item ''How would you rate the quality of the patient's dying?'' (r ¼ .528) were found using the Pearson correlation coefficient.
Discriminant validity (demographic and clinical factors).
The health professionals' estimation of the quality of dying and death is significantly sensitive to the patient's duration of stay (r ¼ .130; P ¼ .048), but independent of the patient's age (r ¼ .058; P ¼ .378), gender (t 230 ¼ 1.215; P ¼ .226), ECOG (t 210 ¼ .535; P ¼ .593), malignancy of disease (t 230 ¼ .155; P ¼ .877), survival since diagnosis (r ¼ .042; P ¼ .539; see Table 6 ), and documented symptoms at admission (data not shown in detail).
Reliability. For reliability Cronbach a and Cronbach a if an item was deleted were calculated for the 18 items that were not optional and not excluded. Cronbach alpha was a ¼ .830. Cronbach a if an item was deleted ranged, for each single item, from .813 to .837. Deleting the item ''able to breathe comfortably'' (A4b) would improve the internal consistency to .837.
Interrater reliability. To determine the correlation between the informal caregivers' and the health professionals' estimations, the total scores were calculated where possible. The Pearson correlation coefficient for matching cases (n ¼ 150) of the QoDD-D-ANG and the QoDD-D-MA was r ¼ .245 and 2-sided significant (P < .01).
Discussion
The quality of dying and death was rated positively by the participating health professionals. In comparison to other recent international studies, the mean total score reported here (QoDD-D-MA mean: 83.05; range: 48.84-100) is higher than for ICU nurses (mean 25 QoDD 73.1, SD 21.425, (preintervention 26 : mean QoDD 78.3, SD 16.7; post intervention: mean QoDD 74.2, SD 21.726), (mean 27 66.9, SD 16.327) and ICU physicians (mean 81.5, SD 17.327). 27 The good results could, however, be seen as being influenced by social desirability due to the presence of research colleagues. To show whether the QoDD-D-MA could be used as a valid instrument in other settings, future studies should integrate different settings and places of death.
The interpretation of the results should consider that the QoDD-D-MA is not intended to directly measure quality of care but quality of the dying process estimated by health professionals. Nevertheless, team members may focus on quality of care. However, quality of care may substantially influence the estimated quality of dying. Additional items in which overall quality of care was rated were estimated as very positive and therefore showed little variance. This may indicate that the overall quality of care is consistently very good or may be a matter of wording (0 ¼ ''worst health care possible'' to 10 ¼ ''best health care possible''). These questions and the question as to whether the patient had been kept alive too long could be very interesting if compared with other settings offering endof-life care.
This validation study of the German version of the QoDD-D-MA indicates that an assessment of the quality of dying of patients who have been cared for at a PCU is feasible with little expenditure of time for health professionals. Nevertheless, the researchers had to organize meetings with at least 2 health professionals to conduct collaborative interviews, which was not always possible and used a high amount of staff resources. Some professionals told us that they personally liked the review of the patient's dying and death as a reflection on and an evaluation of their own efforts. It appeared that there were a lot of missing data, despite the presence of a trained researcher to conduct the interview. This shows that for some items of the QODD-D-MA professionals did not feel able to answer. This may be because the patient was unconscious or because no opportunity to talk about the issue with the patient occurred (eg, clearing up bad feelings). Overall the study has shown satisfactory psychometric properties for the QoDD-D-MA. Construct validity showed some of the QoDD domains described. 28 The 5 factors explain only 43.8% of total variance, which is considered not acceptable and needs further clarification of the constructs forming the questionnaire. Good internal consistency and results being independent of the patient's age, gender, ECOG, primary disease, survival time since diagnosis, and symptoms show the instrument as stable and mostly independent of demographic and care-related aspects. The QoDD-D-MA total score may be slightly sensitive to the duration of stay as staff members get to know patients better or patients may benefit from a longer stay and therefore have better quality of dying.
The lack of response, which even led to dropping some items from analysis, could indicate a problem with the items in the palliative care context (eg, mechanical ventilation and dialysis) or could represent neglected aspects of care (eg, death anxiety and spirituality, clearing up bad feelings with others, and saying goodbye to loved ones). These issues may be blind spots for physicians and nurses, given the larger number of missing values, as is clearly visible in the factor analysis in Figure 1 , and could be an indication of aspects of patients' dying to which health professionals are not attentive enough.
The QoDD-D-ANG and QoDD-D-MA scores should correlate in some way, as they both measure the quality of dying of 1 patient. If they would correlate this could be an incidence that the instruments measure what they are meant to. Underlying assumption is that both informal caregivers and professionals have similar construct of quality of dying and death. 15 The large proportion of missing data and the low correlation with caregiver assessment raise concerns about validity. Significant differences between family members' and attending physicians' ratings were also notable in a comparison of perceptions of the quality of dying and death by Levy et al. 27 The instrument has some formal obstacles that may restrict its standard use in day-to-day clinical practice. The staff resources and time required to conduct the study and difficulties in analysis due to missing values show that some adaptations of the questionnaire are needed. The QoDD-D-MA should be adapted and validated as a self-assessment instrument for health professionals without guidance from a researcher if the team members are trained in advance.
The QoDD is the only international instrument and one of the few to measure quality of dying and death at all and, as the versions for different settings in the original language show, is adjustable. Therefore, we suggest validating a health professionals' self-assessment version in different settings and places where patients die to ensure that the QoDD-D-MA will spread as a standard documentation instrument. This could contribute to the development of a palliative care culture in all settings where patients die.
Study Limitations
The validation study is based on 2 inpatient PCUs. The results are not directly transferable to other settings. The health care professionals' answers could have been influenced by the fact that the researchers conducting the interviews were also working as team members with some of them. It is possible that health professionals' satisfaction with working conditions, treatment, and care influenced their answers. Occasionally the health professionals were not present all the time or were distracted by other tasks during the dying and death of the patients. Additionally, it is possible that one of the professionals was more dominant than the other in the consensus discussion, although researchers supervised the process. The consensus approach needs to be examined further and compared to a single responder approach. Until this examination took place, we recommend using consensus estimations where possible, despite the fact that our own experience shows difficulties in bringing 2 team members together who were both present at the patient's death (due to shifts, part-time jobs, or time available) within an appropriate timeframe. The QoDD-D-MA gives no possibility to integrate patients' wishes for dying and death and therefore relies on the health professionals' estimation of quality of dying and death in place of the patient. To measure the individual quality of one person's dying and death, one would need to reconcile the patient's wishes and the relatives' rating of the dying experience after the patient's death. Otherwise, it is necessary to review to what degree the estimations of dying and death experiences made by health professionals are influenced by their own personal interpretations of and associations with a ''good death,'' and their own expectations based on their care skills.
Recall bias might be a source of error as participants are not interviewed directly after the patients' death.
Test-retest reliability was rejected because of memory change, overlaps as several patients could die within a short period of time on a PCU, and additional loss of time for interviewees which did not justify repeated assessments.
Inter-rater reliability was examined based on the differences between health professionals and family caregivers. This was found to be rather moderate which is somewhat concerning as it is unclear which of the 2 external assessments (QODD-D-MA or QODD-D-ANG) better represents the true patients' experiences.
Conclusion
The QoDD-D-MA showed satisfactory psychometric properties and some organizational challenges. In clinical routine, the QoDD-D-MA could be integrated as a standard instrument if an adapted version could be developed with particular consideration of the problem of missing data for certain items and a self-assessment option and also proven to be valid. Future research should validate the instrument for other settings.
